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forT?LH°n?^r^?%^'' ^"i^yt^ recording device where a heater is unnecessary 
for a feed path of liquid ink obtained by liquefying solid link. 

tanf J^alS^^lAn"^"'^ is heated by a heater, liquefied, stored in an ink 

tank 4 and fed to a recording head 1 through an ink feed pipe 5 havino thermal 

little heat capacity, the same receives heat from a liquid ink through the ink 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 

2 ♦♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, the example of this invention is explained with reference to a drawing, the block diagram in which drawing 1 
shows the 1st example of the ink-jet recording device of this invention, drawing 2 (a), and (b) show the regurgitation element 
of drawing 1 etc. - they are each an expansion side elevation and expansion front view 

[0012] The regurgitation element I which is a recording head had 64 nozzles in 16 pitches/mm, and has pasted them up on the 
alummum base 2. The heater for regurgitation exists in each nozzle, it energizes according to a picture signal and the 
regurgitation is performed using a foaming phenomenon. 

[0013] The outline composition of an example of a recording head is explained with reference to drawing 3 here 
[0014] The recording head 101 consists of the electric thermal-conversion object 103 formed on the substrate 102 an 
electrode 104, a liquid route wall 105, and a top plate 106 through semiconductor manufacture process processes such as 
etching, vacuum evaporationo, and sputtering. 

[0015] Ink 1 12 is a connector for ink supply pipes in 109 in drawing supplied in the common liquid room 108 of a recording 
head 101 through the ink supply pipe 107 from the liquid stockroom which is not illustrated. The ink 1 12 supplied in the 
common liquid room 108 is supplied by capillarity in the liquid passage (liquid route) 1 10, and is held at stability by forming 
a meniscus in respect of the delivery at the nose of cam of a liquid route. By energizing on the electric thermal-conversion 
object 103 here, the liquid on electric thermal-conversion dignity is heated, a foaming phenomenon occurs, and a drop is 
breathed out by this foaming energy from the delivery side 1 1 1 (orifice side 1 1 1). By such composition, the recording head 
for the ink jets of a multi-delivery is formed by high-density delivery arrangement called delivery density 400dpi 
[0016] The ink feed hopper 3 is being fixed to the upper surface of the regurgitation element 1, and ink is supplied in a nozzle 
from here. In the ink tank 4 which stores liquefied ink, the ink supply pipe 5 made from aluminum stands straight and the 
upper limit is connected to the ink feed hopper 3. Ink results in the ink feed hopper 3 through the ink supply pipe 5 from the 
tank 4, and is supplied in a nozzle. The tank lid 6 is fixed to the ink tank 4, and the slit-like hole is open on the tank lid 6 
The ink guide plate 7 is being fixed in the form where an end is inserted in this hole. Dry ink 8 can be set on the ink guide 
plate 7. Dry ink 8 is inserted between the press board 10 fixed at the nose of cam of a spring 9, and the ink guide plate 7 in 
that case. The melting point of this dry ink 8 is 70 degrees C. The pin 1 1 has projected in the ink guide plate 7 upper surface 
and dry ink is positioned. The upper limit of a spring 9 is fixed to the spring support plate 12 fixed to the aluminum base 2 
with a fixed means by which it does not illustrate. The spring support plate 12 is removed at the time of a dry ink set, on the 
ink guide plate 7, dry ink is placed and the spring support plate 12 is fixed again. The role which the heater 13 is attached in 
the inferior surface of tongue of the ink guide plate 7, and melts dry ink is carried out. It maintains at the state where there is a 
heater 14 also in the rear face of the aluminum base 2, and the ink in the ink tank 4 and a nozzle was liquefied. The 
component part mentioned above is fixed to the upper surface of carriage 15. Carriage 15 is guided at guides 16 and 17, and 
IS movable in parallel with the space of the recording paper 18. The wire 19 is engaging with carriage 15. A wire 19 is ' 
stretched between a motorized pulley 20 and a tension pulley 21. Carriage 15 is driven through a wire 19 by the carriage 
motor 22. the recording paper 18 - a roller pair - it is pinched by 23 Roller pair 23 is driven by the ejection motor 24 
Pressure-welding isolation of a cap 25 is enabled to the orifice side of the regurgitation element 1 by means by which it does 
not illustrate. At the time of un-recording, the orifice side of the regurgitation element 1 is taken up and dryness of the ink in a 
nozzle IS prevented. Moreover, the air pump 27 is connected to the cap 25 through the air tube 26. If a cap 25 operates an air 
pump 27 where a pressure welding is carried out to an orifice side, ink can be sucked up and supplied in a nozzle from the ink 
tank 4. The ink which came out of the nozzle at this time is thrown away into a non-illustrated •* ink tank from the ** ink 
tube 28. The empty regurgitation box 29 catches regurgitation ink other than the record purpose. 

[00 1 7] Next, operation of this example is explained with reference to the flow chart of drawing 4 . a power supply turns on - 
having (Step SI) - it is energized by heaters 13 and 14 (Step S2), and judges whether the thermo sensor (un-illustrating) 
prepared near each heaters 13 and 14 detected 80 degrees C (Step S3) While a thermo sensor does not detect 80 degrees C it 
returns to Step 82 and the energization to heaters 13 and 14 is continued. When a thermo sensor detects 80 degrees C, while 
once stopping energization, on-off control of the energization to heaters 13 and 14 is performed so that detection temperature 
may be kept at 75 degrees C - 80 degrees C (step S4). 

[00 1 8] Since the heat capacity of the ink guide plate 7 is small, the skin temperature of a guide plate results in 70 degrees C of 
melting points of dry ink for a short time, and from the contact section with a guide plate, dry ink dissolves and is liquefied 
(Step S5). Liquefied ink flows a guide plate top, passes the slit of a tank lid, and flows in in the ink tank 4. Since heat capacity 
is small and the mk supply pipe 5 which is kept wann by 70 degrees C or more, and touches liquefaction ink also has high 
thermal conductivity, the temperature up of the liquefaction ink in an ink tank is mostly carried out to ink to this temperature 
for a short time. Therefore, ink supply can be smoothly perfonned to a nozzle, without ink solidifying in the middle of a 
supply pipe. Next, a cap operates an air pump 27 for 1 second still in the state in the state where the pressure welding was 
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orpied out to the orifice side (Step S6), and ink is filled in a nozzle, then, a print signal inputs -- having (Step S7) -- cap 
evacuation is carried out (Step S8), and the recording paper 18 is fed [ paper ] to it and (step S9) set Carriage moves along 
with record space, breathes out according to a picture signal from the nozzle of the regurgitation element 1, and records one 
line (Step S 1 0). Paper will be delivered, if it judged whether record for 1 page was completed after the record end for one line 
(Step S 11) and has ended (Step SI 2). After delivering paper at Step SI 2, it judges whether all records were ended (Step SI 3). 
When all records are completed, carriage 1 5 is moved and the pressure welding of the cap 25 is carried out to the orifice side 
of the regurgitation element 1 so that the regurgitation element 1 may correspond to a cap 25 (Step S14), and a power supply 
is turned off and it ends (Step SI 5). When record for one sheet is not completed at Step SI 1, it judges whether there is any 
empty regurgitation signal (Step SI 6), if there is an empty regurgitation signal, the empty regurgitation will be performed 
(Step S 1 7), and if there is no empty regurgitation signal, it will return to Step S 1 0 as it is. In addition, in order to prevent the 
blinding by dryness of the ink in a non-regurgitation nozzle, carriage moves in front of an empty regurgitation box for every 
two-line printing, and the empty regurgitation from 50 is performed. Moreover, if all records are not completed at Step SI 3, 
in order to record next one line of this page, it returns to step S9. 

[0019] Next, the 2nd of this invention, the 3rd, and the 4th example are explained one by one. 
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